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Abstract of JP2000174183 
PROBLEM TO BE SOLVED: To provide a 
characteristics which is suitable for a balance 
between a thermal expansion coefficient and 
thermal conductivity, which is required in an 
actual electronic part (including semiconductor 
device), etc. SOLUTION: An SiC20 obtained 
by pre-baking a porous body of thermal 
expansion coefficient lower than that of a 
copper for networking is impregnated with a 
copper alloy 22. Here, a copper and an 
additive element are so prepared as to 
comprise a thermal conductivity 160 W/mK or 
above. Here, the copper alloy 22 impregnated 
with the SiC20 comprises at least one kind of 
additive element, within 5% of copper 
component, selected among Be, Al, Si, Mg, Ti, 
and Ni, as well as inevitable impurity 
component and gas component. 
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(57) [gift] 

mm: m$g<Dm*&si, (*m#m&z%ts) w-c&tb 

f#6n*S i C2 0CCi@££2 2*5^snr«fi£3*a 
fc«^MI4«:*Jt»-C. mm&ft 1 6 OW/mKtU:© 

C©ii£\ S i C 2 0CC#a3*l£Sf£-£2 2{i. 
^CDfi^«C5%S-C©©H-C t Be. Al. Si. M 

e. t i „ n i ^eiitRsnrc 1 mu±.<DmM5cmz^ 
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[#f¥I?l#©®H] 

1 8 0 W/mKfcJ±<Z>#t££«-r£ «fc 5«Cii5 

fusastJjiiTESfitt. BijsasiKi^jjn-r^cfrgSiagffiH 
* c t 4 -r 5 

c^*S4 ] i - 3 «x>-rti*> i JiKiass©^ 

{C5%fC©®fflr. Be. Al, Si. Mg\ Ti. 

N i i»t>mtR.2titc I SfcLhCDaS7ni5t3S£^*. 20 

MSA^ 2 0 0 'C£-e<D¥-*gmB&m&4 . 0X10"' 

tm. 

[^*Ji6] if^i~5w»-rn*>ira{ciats©g^ 

fi|fa£?LKj&$£f*«J. S i C. A 1 N. Si, N 4 . B 30 
« C. B eOfrbmi£tT.tcim&.±.<Dit&Vlfrbrj:ZC 

[0001] 

< fc - h 

[0002] 40 

[fi«or>erff>] — jrk. ^^gjcior^ii^-c 

[0003] C <ommt . CPU fc^^g 



#IB 2000-174183 

2 

gfc*^ £ ft o r t "CO*. 

[0004] mmmm<»mkm*%&istcmmuiis 

ii*>mmmirMTt>tix^z. 
[o oo 5 ] mrtet- hv>i7ffloW^4L/r{i. — « 

[0 00 6] 

[^*5Ji¥«L/J; J 5i-r-&SS] CPU^U 

m>m*#&&ic*s^xu. &mmnt>*mmtotc& 
m<DMJ:i t«.w o x *m&tm a fc-r -s «isj tc 

tcj; o r £ c £ < ft ») . *ag(*i£i:©i<l8t51 
[ooo7] cn^KSjt-r^fcsbtcw. ^sittssg©® 

3&>>t>m^t>tiX$?cTTLU-<)\' (5V) ^Kl-C. 
3. 3 VtlTOU^^^MfbSn-Ct^. 

[000 8]-*. t- Vuisi'oymMWtitXki, 
m&m£mm.*mz.z><o?*x-Tj:<. mm#m#x- $>z>^ 

[0009] t- h-»^i5tcr)ft#(cKorw» 

«KO^*^0. P1^(i^tT^5-^A (A 1 N) & 

msLtcm^. cu m) -w (^>^xf» ^ffl^ 

/cWSt A 1 Nil. l^e^i^SlttO-'S^ 

>X5cSia-C*J>3. ^«CS i <D^Ji5S$<!:ti«-S^-S 

[0010] ifc. C u -Wti. W<D<S^05gti<i:C u 

[0011] $/c. ffeCDfiSjiLTti. S i C*£J&»£ 
5 v^8t*(C#SICu42 0-4 0#ffl%©S« 
^••C^WS-ttfcfc©-^ (S£*{^1 :#^¥8 -2 795 

(CCu45-3 Ow l%%m:£-tttci><D (8f*W2 : 
KBS 59-22874 2^t£r#S#M) ^4'*sS^Snr 

[0 0 1 2 ] Birl2St*^Jl KH5t- S 
i C i &JS C u (JOffitaft?:^ L T t - h ^> > i' ?r(lFg! 

h*iz>mw>mgt tmmmmo»< 7^r«i5ct ^ 
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[0013] 2 te, MMMt* 6ft £t93fcgfeg^ 

Z±-emft&£. C * ^ ft & . 

fc»tt*» £ c ± # r £ * £ c t * a 
[0015] *tc> *mi<Dfk<Dmmt, —i&icmmt 

ci^t^r *1S£»*4 £ c £ cc * * . 

[0017] 

&2 0 0-C**C<iMyS«lKH*ibT4- OxiOV 
0 x 1 0- 6 /'C(DjSH^ifBi"C^0. efcfittJS 

mft?&&frh, 1 6 OW/mK (^) ELJc&SffiV 

[0018] mizft&z&ztc&it. *fmtcgfrz>WL& 

[0019] C *i«c«fc 0 . ^JMmtt&tt^fM&S 
Wc^asn^ S^OJt^K: J: o r $ ft 5 &H?SB 

[0020] jywca*, Sia*>62 o o ■c*t?©** 

MtB9ff*S4. 0X10VC-9. oxio-yc 
r. 1 6 0W/mK (Sfi) 6UL «F£ 

0<lil 8 OW/mKtLb-C^^b- h 
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[0022] fi?i2^*a7c^i it«, WEfificsanrr s 
c<trS6IHia£ffiB#7 O'CtU: fr^>. KL£ 

aMS"Fr 4 t<0"C* 4 Ci^g* L/C*. 

[0 02 3] iC5r, WR£?in*«§«C**Si*S 

fi$7r*&#. ^ff*£*£tt <f$KS i C) £<£>S§ft14 

io <SMtU »btiSK&<D^ifi**<\ibr><c±*c 
ft£„ 

[0 02 4] *Ct. #*9Tt?tt, fflCCBe. A 1, S 
i, Ms, Ti, N i**aa(JP^SCi«:J:Oda** 

gr. Be, Al. Si, Mg. Ti, Ni *>6>jS!R3 

20 [002 5]^tt, ]?Jie^?LfC&£f*<b ItB, S i 
C, A1N, Si, N, , B, C, BeOfrfcSfcttlfc 
1 «KLb©ft6«rt>6ftS C Ul>. 
[002 6] 

T> 4Hl^H2 2*#JHLft#6«9rrS. 

[0027] sr, a i ccis-r J: ^(c, *sufi©»s8(c 

30 PIP 1 6 F«9 ft, ^<D^ffi#fjf2**Sf* 

*J:5(cKB;*ft*. 

[0028] Cft(C<fcO, *»(«8B1 2rttcH»3n 
Tt^*»tt*^ (???) ^6ttffiSftfc&ttfc- H 
^>*l o*acrJ»*J:<»ai^-f >i 8tcfcii-r& 

C£&tft£ 0 

[ 0 0 2 9 ] , **«©0««C«*«£»tttt. 

hc^^bT^c^c^r^eft^Ti 

COS, B2te7n-r«fc5(c. WiLtfS i C^6ft4^?LH 
«EtS»2 0OHA?L9 (*-^>#T»> CC^^2 2 
*sda3hr*JSR3*i4. JEiT<OSM8rtt, S i C*6 

[0030] ccom^ccj:ft«, 'imrzz'jic. Si 
cigs i c«:fii»3ft4«^2 2©Jt*5c<tr>r» 
S3ft£&!Si5S (UMI) <t0fe(S^««cKSR*»*S 

*SWt«R(l/ya>, GaAs) »4«KSM5*iatf 
50 -BCU ^e^ttOctC^t- F5/>^tt«:S4Ci*iT 
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m&4. 0X10-VC-9. OXIOVCT. fro 
<tfr-C£*. 

[0 0 3 1 ] C<Di§^ S i COM$ (Si£:£2 2<D 
S»*i«iaraO) £OTW\ 20vol%-7 0vo 

l%t*5Ci^g|SU\ S?U£fr2 0 v o 1 %5fcjg 
rte, 1 8 OW/diK (^g) <D&£^£f#£C<?:fr 
X'tr. 7 0 v o 1 S i CCD&gfrfiT 

U M»K9. 0xl0- ( A«(C«l^5Ci^ 10 

[0032]$t B5ISS i CO^BBaTLS (S?L 
S) CDfliLTU:. 0. 5-100am^M^l^ e t 

2 2*SgT*t<LfrfflSSC<:*9, ^£i$WT 

— KnaSTLS^l OOMin^iBiL-Si, SiC 
<DBtSfr<STU ifeJBi5g^^ffi<aJx^C6*ir^^ 

[0033] £fe. fftfiS i C<D^HftJL«CR|-r-5» 
* iltd 0. 5-100/imiC90% 20 

JELh^-r&Ct^JffiUC^ 0. 5-10 0um<D» 
?L*9 OX{^_hattbr<r>ttC>tt£tt. »^£2 2fr^ 

[0034] finest*.** l^s&afll?L»«a)ne«: 

«:^h^T92 00) *fi»BLfc. 
[003 5] frfc. S i COfflCfSgiLT^, 10M 
Pa'tLh, g^K«2 0MPaH±, HKS$b<te 

3 0MPaK±3»f*U». fttf&Kfrl 0MPa<fc«3 
«T*&±. ^E'5B^»fln^^<5:t^rafifr*^*^ 30 

[0036] HBKc. «HBJH£ Lt, m)R©tt»£ffl<,> 

(WCS i C) i<0JBhtt*W<«O*»L«cC»JKl?L 
JWS9*>"rt>fetf>. Be. AK Si, Mg, TL N 
i*flWJDK:J:0d«*«rRl±S«4Ci3&sa*L^. 
CCDi&£\ «<DSc»*«5%*-C<Z>tSHr, Be. AL 
Si. Me, Ti, N i * 1 «KeUi**. fro. A 
Cd, Zn, Au, Pd, In, Ga. Pt, C 
r , Ge t R h , Sb, I r, Co. As, Zr, F 40 
e, Sn, Mn, P. P b^*WS©**«», 

[0037] ccr, io<o3l««**r. c©j|R« 

*. ^(DH^ISm€rlgI3(DaiaiC^t- . 
[0 038] C<D0 3CC:fol>-C, ^JSt^l-8(3:. 
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gMiLtBe^O. 5wt°/o, C u 

jffS«Hfr6i^St*feJS££*U it«W3ttS«t* 

[003 9] C^WS***. iat«i-9»urh 
= 1 8 0W/mK (Sfl) «±*wsu » 
1BKR*=4. 0X1O-VC-9. 0 x l O-'/'C^iS 

[0 040] — JttH* 1 tt. a?L^frHUiaW5£ffiH 

<ftotU5. *fe. tfcRW2tt % A7L**sfflEffi£tt 
jWtt<ttoT\ &£®*fc3 2 5W/mK<big< fr-?T 

c^fr, sic©eig^©»(s<«:»), mnmm*\ 

2. 4xlO-V , Ciia<^-p'Cl^. 

[0041] t v) , tsMfictt&s** 

t^t, *««i-8©IS**^n» SiC 

S i C t7 )l ^ ^0 2*£B3tt&Ltcm^<Dmi&&$:ff; 
U ft»c»S i CifH*»*Jfl^L/c«^<C«l»ffl* 
ASldttS i CCCT^^^^A^a$-ti:/cii^ 

[0 042] £fe, H4(C4tfl^T— j^fiBaofiR^r 

fee u - wostt««*5T mzmmm 
tfOBFtt»tt*wori*act3&«*>fr&. sift 

016 -8 «l»-r*ifeJ»JKSB*OKHfrC u -W&{2lffil 
or, &e»*®«H**Cu-wj:») fciSc*<>©itto 

[0043] 3c«: % » 1 SCf»2 ©HiSOJgSSKftSiSl 
Jfi35rffi«cooTH5'-iai 5^#IIW^)»^. 
CCD^ 1 acf»2<Dj£»(0JB»CCffiS»JS*ffi«ft«C % 

< »wtsiiiati*«iat*6 & *. ^mxm 

■tt-Ctg^CCiSBE*i*ff#L'C, fjl^^^MIBS i C 
*«c*i!3t5XST*»), ^Xltt, H?f^^fr 
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S&Ztltcm&S i c*&^£XflT'3>£ P 

[ o o 4 4 ] t-r. m i o^jscd^cc^^isj&^s 

4Rtf3 6<D«^*^a^^n^ti[eIg«3 
6trr. i£0$s»3 8 *4M>± UTgf*3 2 

[0045] m#3 2 ftCCi*. IJ*$S4 0 tmi'XQ 

g4 0£M&TS/c&<Dt~£4 2^s:^e>n-cc^„ io 

U lO(Z>fflf®(c4D^^^ig^^**gP^^gI54 4 

ccaa-r^^P4 6^s:^6txrc^o *^as4 4<D5 

*3, e§n4 6^^<hbr— ^©tf^SB (feTF. mi^ 
44a£!2T) fctt, Si«fflr*4i&i2 2 

fS^tp^SP («Tn m2^4 4btia-r) 

«ai»B*"c**s i C2 o«smucQffv&n& 

S i C2 0#«TL«Ct>J:5K:S i C2 OO^tRSl^ 20 
SWfciVCOS. ft*. b-*4 2«, lOOkgf/ 
cm 2 ©*EE*Tr«>WI*SnttC»«iti:Stiri»*. 
[0 04 6] *fc % ttSi«Eg83 0tC«» K^I^CD 

«^©«A«5 0RC«Hfl«5 2*J«W6*iTl»«. 
[0047] 8nfaigffig|g3 0 *ffll»fc«SDli 

[0 04 8] WE^3 0*l!^lfc«{C0T\ itj 

ffiSS3 0rtK:RCte > nTC*Sl»^C$S4 0©^1S4 30 
4a£T:£K{4g3tf£ (*^*:7S 1) 0 

[0 04 9] S i C2 0 tm&£2 2©%*W 

JESS 3 0(OH*8S4 0rt(CAti. fi^2 2©«* 
WA??f£4 0<D§I1^4 4 aftfcKgU SiC2 0£ 
3*2^4 4 MC-fe* h"T-2> (Xf';^S2) . *0>»> 
HESS 3 0 <RWH*S«4 0> tmifcft. ®m 
©4 8 tiiDT*EBS«3 0rt©X£3l**»T otB» 
BES83 0rt*ftEE««K:-rs Uf-^S3) . 

[0050] ^CDft, t-*4 2Ctil^UTffll*4 4 

&<Dm&&2 2ZM&mmTz <^f^s4) . wt 40 

coKWCtt. ttfflft»«3ti/dH^2 2«fEB»ec r*g 

[005 1 ] ^<D&, 91^44 arttDSffit^m^S 
ABcitOfcBKT. JMBE5SS3 0*1 8 0 SKEe] £ £ 

a*s±jfr(CfWB"r«Ci*>6, «114 4artOfflW 
tt, aSCCtoTT^CCfiitgf ^2I4 4bW«C«T 
I/, COKRr, i C2 0*s»3ftfc«3B<L 

ft*. 

[0 0 5 2] #X*A«5 0*«DT*ffiS* 50 



#12000- 174 183 
8 

E"T£ (Xr^S6) . C©ttJE£*SK:<fcoT. sale 
ig&ISttS i C2 0<DH«7L«*fcft«-rac<titt 

[0 05 3] RrE^axS3W»T u/A*rafeK:ft9 

3 o*«cm 8 osK0$^^ Wf^sD. c© 

fe@aflFK:,£^-C, S1I44 a^^CCffig-TSCi 
&2£4 4brt<D8KSft> WOW 1*4 4 art 

(%m®M) (CJ;^ MBS©— »**S i C2 0©KI 

g4 4atC^T^^^ISai«S i C2 0«CS&S*lfc;fo 
■5/c«lffj8BMH"C*&. «S«»ffl#Sn S4 4 artCc 

S i 

[0054] *<tm % ^«ait5 2 *ai;r*ffiSfS 
3 0rt©^affl^xs»air4iHB*cc. //mts 
o*acrj«iffl^x*j«EEsa3ortK:aiA'r& <* 

AtcJcoT, »affi#X#JSff^3 0ft*^tt<« 
BU KBE8»3 0tt*ak:»aiSn*. COi^ft 
£&fiKc<fc ot:, Mies i C2 occS«3*ifci&lBfi 
**. s«k:«^2 2©8IK:afbLrftaKiBr&ci 
SSSftfcffl^2 2ttS i C2 0fc?BBK:«f* 

[0 05 5] f&^aJXgiL/T5i v 06(t*Jl>T-£ 
ShfcS i C2 Ot^CACCJSJfcfcS** (Xt^^S 

9 > o coftt l^oSIStcior s i c 2 0 u&3 

[0 05 6 ] CCDJ: ^ Saia^lXfi^^^PXg* 
tttfC<hlc£Q, — iSicHfgcb^n^S i C20^CD^ 
^#2 2©d««KI*SSfCtf 9Ct*«r#. L*»4>, 

5 i C2 0^©^^2 2C0^?f**^l±$^Ci^ 

BP^, 11*6 2 0 0 - CST?©¥3l&KBi*#4. Ox 

io-yc-9. oxio'Vc-c, *on6SV9wi 

6 0W/mK (^> fil±*«T*t-h^>^ 10© 
[0 0 5 7 ] Una*?*? ^S4tC*5l^r, t-^4 2(C 

il^L/rmi^4 4 8i(Dm^2 2*)w»*i»-rs»6 

^^2 2 (DSk&LJ: D30*C-2 50 "C*C*taffi*«J: 
< % *7g L < tiBuIBBL^cfc 0 5 0 -C- 2 0 0 TWt«tt 



o r r«T©X£4HCLTte< C£#W*IA». 
[0 0 58] £/c. CTiaxf-^^S6tc*>(r^r. MS 
S3 Ort(C^Sffl^«:@A*r^C<!:CCj:o-CiSffiSS 
3 0Ktf^T*E2?£L-Cti. lOkgf/cm 1 « 
±. lOOOkgf/cm 2 OTm. ccoii^ 5 
Okgf/cm' 2 00 kg f /cm' «T#*? 

JL< 4 JiOi^K^lOOkgf/cm 1 t(± 4 1 
BOkgf/cm 1 «TT^5, 

[0059] £ fc. if&IB§*3 0 -sCDE^CDft^B$fBl« 
llWSLh. 6 0IM2lT#J:<. «*L<ttl#«-t, 3 

[0 0 60] fcfc. S iC20©g?LiLT{t _ti£b 
/c<fc^tc. ?Mi^5//m-5 0amCDfcO#9 0% 
fcLLSSfiEU SW2 0vo l%-70vo 1 

[006 1 ]*lt, S i C2 0£tE^2 2£<2?gti 
tt<Dft±£aoT. SiC20{CWl-10vol 
g^K»3-5vo 1%CDN i fcotWCi 

£#-C#£ Q CCtl^, N i A-QtiLtll 
tc:i§aib^t^^^^S^M^b<. Wi«N i -P- 

[0062] £/c, S i C 2 0 £m&£2 2 <!: OSIftte 
COfoJi^a-pr, S iC20(C^S i^l-10vo 
1%£8L Mil<ii3-5vo £t*-£C£# 

[0063]«eit t iiyf2S i C2 0CC^£>1^1 0 v 

0 I %<DN i #>o££ifr*\ ^#>S i £ 1 — 

1 0 vo I Zt^&ZitZCtlcM&lsX, SiC2 0&C 

£\ flfrfa^^A&^COm^-C Ni^Si £<£>*g 

[0 064] — # % ^XIICC:ktt£#«j£g«:, 
B$C0^g^6 8 0 0*C*r©JMBK:*jl»r, -4 0 0'C 

0 0 -C/ttlBa-b&iSB* w*. 
[0 06 5] l5ia^^^^S6^:*>C^T, i^EE^S3 0 
cc«^r *EE*«. S i C 2 0 OH«?L*K:M^2 2 
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[0066] C(DJ£f)lZ^<D&L%&& Washburn (O^CJz 

ffliU*. 0. Ium(/>(0(bt400kgf/c 
m\ 1. 0/im^©<!:^40kgf/cm l v 10a 
m<t>(D±Z4kg f /cm'OffiAfc-tft-WwiW&T 

[006 7] SiC20 tm^2 2 ttSfiKfc 

orra£#£G, i£s i C2 0#s i tctcftmztix 

10 **<0«tt3&«»»3*i«C<tt*. tCDfca6> SiC20 

<hig^i2 2 & wsrfi^«r* wwarrac 

^tfiMTt?**. m 1 <D&S£tt 0 Ktf ^ 

1-5E^=l0kgf/cm l «± 4 lOOOkgf/ 
cm' feTF) . «2<D«iffl£*fr (ttS»iSfi = ffl^2 2 
©IBjSJ: D 3 0 'O- 2 5 0 -CiK^iBtt) <Di*S 
3H£ ( S i C 2 0 CC^tf) I - I 0 v o l %CDN i tf>o £ 
SrStT) £n^£?i±£C£$CJ:9. S i C 2 0 tm&& 
2 2 i©gttB*ffl^ S< t^C i^t#Sfc«). iiuieo 
J:5£cS i C2 0^S^¥SI(C@ST^C i^r 

20 

[0068]ffc, SiC20 <b»^2 2 ittSMatt 

E**wsc(b*!£«tft5. m3<Dmmg& (S i 

C2 O&C^&l-l 0 vo \%<DN i es5-D^^*T) , 
Xttf»4©«Bl*ff ( S i C 2 0 (C^S i I ~ l 0 
vo l%Srl3tt*> £tT5C<tCC<£9 S i C2 0OM 

lUeBBtfSMRSft. s i c 2 o tm^±2 2 <tcDsnf$ 

81^2 2 ^S^ttSC 
30 [006 9] CCt, l-3fl«RWt*t. C<D^gtP3 
ti. S i C2 0 0>SWI¥. JttfLS. N i a&o^CDWife, 

s i ^g<DWfe, aiee*. »iueNfM. 

^7<Di0tC^t. C©H7K1**UT\ SiC/Cu 
©ra^tKStt*. SiC20iCu t<DmcBf&$ txtcfc 

mz. wrF<Dm*)xhz>. ate c<Dm£.zktt<Dtm 

it. S i C2 0 <bCu <hCDfSCC5 m mJ^±COJ^JCSJl^* 
40 D^i, S i C2 0£CuH<D&<^#S{fcU 

[0 07 0] 

-> rsjt£;teuj 



^ SiC 2 0ic8I^2 2#^g$ftTt>£:l>&§fl?l 

Bf5£eH*StJS-i"**><D (1f>7*;U3, 7, 8, 1 1R [ 0 0 7 1 ] CtlWs^W) 1f>^3 . 7, 

i^l2)icoom ^mfcS i C/Cu<D&tftt&L SO 1 ISO'l 2«COC>Ttt, Ni^ot^^^ttSiM 
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ttT-»ri»at»3W. ftEE^£iS< o/c titter, fto 

[0072] fllBE**««rKBBe«SH J: 0 fcffit* 8 

kgf/cm 2 T^^1^>7Vl/K B&O^CCo^r 

C u Wc^hfc^i^c o 0 , C 
ft£tf>:7;UD5^ M3^#gC>fc<2K:oi>rkJ: 10 
(f^;HS^5). S i C/CuOSJ£tfi£# rg; 

[0 07 3] ftfc, ^>7VU6CCOC^T, SiC/Cu 

20 

[0 0 7 4] it^r, »^2 2i©»4itt*«fi»i 
ft£S i^S i C (S i - S i CfitStt) <tur 
\X Witf2-25wt%OSii7 5-98wt%0 

s i ct^tBiurdWurtt-ss i - s i cgfegf** 

«s o osas&cc*fi>r, ait>«»*o. 2m 
wsmT % sio 2 *3. oMfispwrcc^n^nsuaj 

£0. 4-4. 211»ctWlTSCiWJ!l^ i 

[0075] jm*W*c> fjfas i - s i cmm»<DfEm 30 
rwt, sic»*. wsw^^>y-a 

[0 07 6] fit, mgej^ffim«S«L. Rff^O 

«K^*(cg^ v JSBK«W»«:^iBvy3>*d»3ttr 

S i - S iC*tttt*«*"ra. 

[0077] sriaaagttiLTtt, ^uii 

E^I/X«fJL<, C<D»6©ttEE^UXBE«, aft 
5 0-2 0 0 0 kg/cm 1 ^^. 
[0078] <Mc. m 1 ©SB»©JBKte«SRjS*ffi© 

#MLft#6i#s-r*. 

?£*>ic, *ffiSB3 0*aiJHtt«ecur, SEE 
^3 ortfc»w6nrt^i»^cSS4 o<d^ 1 ^4 4 

a£T:frCC{iM2i±£ Uf^S 10 1). 50 
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[0 08 0]^-<D^ SiC20^2l44btC^^ 
hi/. f*i»3hfc«&* (liffffi) 2 2**1*4 
4al*Jfc:8£l/i&fc (X7-v7'S 10 2). 
[0 08 1 ] ^OXk. 11144a A<DSBl&A'jffiE& 
ffiKSiL/cgRfr. rSffi^S3 0£l 8Ogf£0i*i*£ 

(xf^'s 103) 0 coKHlMtcci^r. 311^ 
4 4a W©«8Hffl*s-R»«cfl«-r ^2l44b CC?fT 

U co&fgr, islets iC2 0AWShfett«4 
ft*. 

[008 2] #X^A^5 0 fcSCriSffigg 

3 0rt(c^elffl^*a»Al/r. ^i§ffigg3 0i*3£flii 

(Xf^'S 10 4). CCD»nff®S«:<fc-Dr. 

[0083]*^ »2<o^«ec«*saxeec-3^ 

ffig&3 Ort«ca8a3tiri»*8B^C«S4 0©rtW** 

r) *JRW6tifcBfflE«W3 0*ffll^. W*S«4 0 
rttt. HrriBf±^J«CC<fcor^l*4 4 ai^2^4 4 b 
t tC f±$J £ ft £ C <*: &C ft £ . 

[008 4] fufef±W©<t br». »?l*#4 0%-9 
0%r\ *oMM^0. 5mm-3. OmmtftS? 

<liM^7 0^8 5%t\ 3^o«fta^l. 0m 
m— 2. 0 mm«i??LH27 ^ i 

[0 08 5] C©*2<D^W«:«*#«Xe 

r. KEES«rt«:RW6tiTC»*»^ca«4 0tZ>»lS 

4 4a^T*(c, ^2*4 4b$r±^CCfita^i±* (* 
f^7 , S201) o 

[0 08 6] ^<Df£, S i C 2 0 tm&&2 2©Mil 
EBSS3 0CDW^S4 0rttcAn, »££2 2<DSfc* 
_t^5C(4g^^^2*4 4 bftKBKU S i C 2 0 £ 
T^ice^-r*mi^4 4 afct? hT* (^f-^^S 
202) . 

[008 7] i«EESS3 0 (ZKWfcfc8S4 

0) %«»L/cf4, Btae4 8*iiDr*BEa»3 0rt 

g*£5I#«t oriS^ESS3 orttftEttflKcrs 

(Xf^*S2 03) o 

[008 8]^(Dfl t-*4 2CCil^L,r|^2^4 4 
b©i^2 2a«t^ (7f^S204) a 

HBB»3 0rt*jPEEr* <^^tr^S 2 0 5) . C<DJn 
EEMS(C<fcor. ±^c{4fr^*2S4 4 brtcr)igs 
»», f±Wffi€riiiai/, T^fcfilBT**ll4 4afi 

cos i c 2 ocoeaaaa^ec^asn^ciccft*. 

[008 9] *CC. «F2©*»<D»»CC«-B186*tt(c 
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[0090] c<Dm2<Dmm<DBmtc&zm]£jfm*. 

:/u*jF6 0tt, Ktt<7)g&6 2rtK. a££!Kta£T 

;0^6 4i. ^T^>^6 4±(C@S3ftfc±ffiP8D 

^c^t-^7 0^6tir(r^ o &*5, CCD** 
h^U^^60(C«. J^?[*(D/c<560©m^7 10 

[009 i ] fjisK^gsee^, *£gp7 4£?tr£ 

^tcT^^<D^**^>7 8^D{W6tlT^^> 0 — 

[0 09 3] £lT WA§*6 6 0^357 4 F^t. T 
^SiC20, MI^7$ ^S?(D:7 ^;L>£5 4. 
St^#2 2<D&(DJIgrt^T£ (Xr^S30 1) . 
7^;^5 4(!:lt« ( fv?L3*#4 0%^9 0%-C\ 

^7 0°/o-8 5%r, feo9l?L&*s 1 . 0mm-2. 0 30 

[0 0 9 4] £/c. m&y ^^5 4(t SiC20i 
f|^#2 2^%<!:^{±^or^^^M^CCfe< f± 
^£UT^gf££WcU 4^Si57 4<£>5fe, Vol 

$5 4 ±<om&& 2 2 (omtfi* n/cgp#*±^ 7 

4a v 7 ***5 4T<DS iC2 Otf-fe* KSftfc»# 

[0095] JJtfC. HA3«6 6 ■«* 
7 2*acrW^cSS6 6rt<DXS3l**ffo"CKiB^c 40 
§S6 4aStf7 4 brt^rtEWt^ 

(Xf'^S302) . 

[0 096]*©ft, fc-*7 0CCffi^L>r±^7 4 a 
rt©SS42 2*M«S»t5 Uf-^S303). 

[0097] Jt^7 4 a(^(Da3^#2 2©«»«I (Sg* 
®tt31*"C±S7 4artS:W3EIE*-caoiI-r5 (Xf 7 50 
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^S304) o COit, iA>f6 8©7^>y97 
78«a0qrat<CB!FJl:3ti«. 

[009 8] Wxffi£lCU->tc±Ml 4 artOlg^^2 2 

<D&m® a&mm) u±mi 4 a^toE^cc^r? * 

5 4 £iiLTT^7 4 b mtcWL&2 tlXWCFmi 
4brt(C«A3#ia<tElftec. RT^7 4 brtKIS^i* 
ft/cS i C2 0tt^I$*aS o 
[0 09 9] mttV&lCJ:vX¥ibigB£3tiX\i*&l&&L 
( S i C 2 0A^O8M<^S«ttntf3S^ S *ifcB» 

iiSS8 0 «c»aifflS6*^isEUTIB5fcSS6 6 *TJE*6 
i^&tfr^oT^2tf5C<LCt<fcD Ur^S30 
5). S i C2 0(CM$ti/cS^l^gi?t^ g 
i^7f^$r±^>^6 8 fcT'Of 6 4tCcfc^W 

[oioo] ma#&Ti>iti*atv* «£&2 2#dzs 

ZtxtcS i C2 0^«^6 6*>^0ffif 
yS306). 

[0101] c^fi^fcfc^rtt. S i C2 0£S1 
^2 2<h£+#lC)I^LooJ^U »^2 2t8 
Bl/cg, >I^*>CtS i C2 0Ct*g<&3i* *>0. Ch 
£*J[KttlB£U H(c*<![>apffiK(B*»ai»f¥S7l9 
^-C^F-T^^^icLfccD-e, S i C2 0fc:|fr££2 2 

[0102] C<D£5CC. ?SI48I£S i C2 0£*CCftI 

[0103] ifrenra. «ttaoii*i*i»±r *fc«> 

CC, ±;<> f 6 8 (CfcW S 7 7 7 6 ©TjB{C^' » 
*>7 8 5 CCL/c#, H 1 0 £JIU§ICS* 

T<£5l£, B^ca«6 6(D±HffiCC/N"7*>7 8*Rtf 
SJ^ccb-cfcJa*, £tc. m l 2 A«:^-rJ:^«:, 

g&t*10 2£, HI 1 3 (CtjVTJ: 5 CC, ±/n*>^6 8CDT 

«M^-5f*>1 00<DBS#&;*:U *SmW«:±^74 

a $ nx«B«©«n*«i»±s *i * c t cc & s« 

[0104] *«C, ^ 2 ©HJ^CD^ tC{£ 5 $mtt£<D 

Lx?<Dmm.m*Bz&*&Tz. 

[oio5] c<ogemmtc%z>mmfi&tc*3i,>x{*. * 
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3&7 4<D5^ ^^il/^a*tl i 0<t^fc±^gp^± 
^7 4a<tft9. :7^2gflttl 1 0<fc9 *>TOSi## 
"Fl74bi^^ 0 1fCC, T^7 4 bCCS* 9 tfWbn/c 
JP1 1 2CC^Ur«, ^EJPl 1 2^C/ci^(CT^7 

4 b $ n * £ ^ wmtmrn s *i s * 
[oi 06] -tor, tco^^cctfcSKjg:^*. 0 io 

[0 10 7] *-*\ W*§g6 6CD±^7 4aF*9&Cgl^ 
^2 2<DMSAL, T^7 4b<DJ^l 12£PSl>TSS 
TS7 4bF*JKS i C2 0^SAt^ Uf^S40 

1) . 

[0 10 8] JfjU 1 2^C-CTl7 4b^H 

U MCC*? h:/U*^6 0*SfJl//cf£, ^f7 2 

6 6^W^7 4 aR^7 4 brt^r^JEt^CC-r^ 
7^S402) o 20 
[0 10 9]-eoa t-*7 0CtiI^GT_LM7 4 a 
W©SI^2 2^ftn^^-r^ (^^ , S403). 

4<Dii3g8 0P*9«:M^ffl«f*^^LrW^g6 6<Drt 

[0110] _b^7 4 aftCDf^£2 2<Di§B?!gj OSM 

^tt$#r±S7 4art^SIE^T»0lI*r^ <*t^ 
7*S404)„ 

[0111] 0r£EK:r^fcli74art©a^i2 2 30 

(ommm umm) i*±^7 4 ^(d^ejo^c^^xv a 
jvzmt i i o^jiurr^7 4 bMccfflum^nrs^ 

T^7 4 brt^A$n^i^JB$tC. ^ET^7 4bF*gtC 

^g£tt/ts i C2 oec^ftsn*. 
[0112] ^msaiJcji^r^feRSStirc^ftjS 

5) fc S i C2 0K^3ft/ci£l^£&@£-e£ o 
[0113] KBA^STLrteKjftr. i^&22^M 40 

$n/cs i C2 o^m^S6 6^e>^offir (*f^ 

7'S406) o 

[0 114] c©^Wcc«s»5i^«:*5t>Tfc % a 

2©»S©}BJB{c«S»at*ffiiRI««C. S i C 2 0 K 
<z*j&Wr<>, ?gp»iB<fc s i c 2 o*ft«:»MlTK:*J<r> 

^t^ci^rt^. ttfc* c©^Wtit HHT so 
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[0115] >XtC. M3 0ltt®&8CcffiSKfi3r&<c 
ot>T\ @ 1 6M0 1 7 £#JHLtt#S6H9ir&. 
fc. mi 0 £ttfc?Zt><OtC^>X{*mn^Z&lsX<£ 

[0 116] caaB3©3afi<o»JB«c«*««*aai. 
Bine® 2 ©|«6<^j!S(c^^SJi^iJSaWK:««« 
0Dt'*^^ ^ifXKc^l^, S i C 2 o tm&& 

[0117] RflffJtCtt. m 1 6 CC*T J: 5 |£2 CD 

*p6 0<DSS*S§6 6rt(c*7 * jW*5 4£l£Ai*rK:. 
T^6S iC2 0, M^2 2<DMc&ATS£'Cn«: 

[0 1 1 8] *UT, »3<MU6a»E»CC«itaB*ffi 

mi 7 4C7FTxn^^ci(Ccfco?f^n^c 

[0 119] *r. «*§§6 6<Z)*ffi»7 4«CC. T 
^6SiC20, M^£2 2 0r>j&©Wc&A-rS 
?^S501). 

[0 12 013CCC. by~ls*&6 0&&MOtc&. 

BaS^cSS6 6rt*ftffitt«K:^S (X7-;7'S50 
2) . 

[0 12 1]*(D»* fc-^7 0CC3l^LT«^cSS6 
6rt(3MH^*2 2*tt9MSJ»r* Uf^S50 
3> o C<D£Z. m&t-27 0<^<DMm±W-&XT'< 
>^6 4<DiISS8 0rtCCftlJ»ffiSfc<**Stl/"CH^Sg6 
6 <0rt»*ftfi»-r S J: 5 tc Lt <£l>. 

[0 12 2] W^C«B6 6|*i©fi^2 2©»B» (« 

mm) ^wjeaa«c»ofcs»r, ±;o^68tr* 

f77'S504). 

[0123] BfffiEE«:«CofcMM2 2<£>fgj|?1$$ 
fi) »H*^6 6rt©EE2«c<fc ot S i C 2 0 tc^if 

[0124] ^wgffiic^^-c^fes^^nrc^^ 
( s i c 2 oft^vmimv^mmmzmt zwcm 

iI3S8 0 Lr»^cS« 6 6 ZTJffrh 

ijficfofrixtii&rzzttc**) (^^S50 

5) v S i C2 OCC^iS^n/cSg^^SS^^^o K 
@*^T*r-5*rJb/<>^6 8 iT^>f 6 4CcJ:*K 

[0125] gi^Tbfc^-C, MM 2 2*«a» 
$n/cS iC2 04B*8S6 G^eKOtB-r 

^S50 6) o 

[0126] c©»3©liifi©jfJ}l8«:^ij3S^tt«:fc 
C^Tfc. S i C 2 0 i«6^2 2 t*+»(cmai;oo 
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tts&u m&&2 2isi c2 otztmz&cimx- 

5 CC L/c©T 4 S i C 2 0 Kg^£2 2 
[0127] iC^r. S i CtC^t£tf££Jl<!:bT 

s i ct<Dmt\&&m<. a^i^i^sw 
imu&, ms&fffl. ^aiB#ra^<h'cD^*^ftr^ 10 

[oi28]-etr, 2^IJ6©»»rtt. ^ccBe, a 

1, Si, Mg, Ti. N imzmmrZCtlcJ:*)^ 

tuS<dm# 5 % j: d ^ ir > <l mfcmm<D&T& < ft 

^-CO®H"C, Be. A 1 v Si, Mg, Ti, Ni*> 
fcWiSnfc 1 «^©»ttic««:WC43Wf* U 20 

[0 129] CC"C, 5o^i« «fn-#5CDS» 

iciu, c(ds i ccc^s-r^^g^-en^ti^/c 

KNB. ^?LS«tS*^A INiU £<DA 1 NCC«t 
[0 13 0] Ctl6» 1 R^S2 ©HRWfC^^g 

(^^iscoias) = i 2 o o-c 

BM&M&za-fJWMil (SI 70^f^S5 

0 5#M) 

[0131] mum i row 2 ©ss«w<&»Btts*** 

tf& (98K0U 1M2 L#JR) *S»S*4J:0 

X$>2> 1 6 0W/mKi:D t>iSl*) , UfrfcS&e^K 
BT«tf6ot*Jfi< ft-?ri>£ (SUSP) 1 2- 1 43fe 

[0 1 3 2 ] 8llni7c«0**acc*fLT: 1 . 5% 

iU/cii^ (HJfeWl 4Rc72 4) «fc Ok 2. 0%<bL 
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1 2 2WM 3ifeOTC|U6W2 2Rtf2 3«R) . 
[0 133]»3©»Mtt. S i CtC^rr*£Jg£ 

jffis (Cu) tu 

immm= i 2 00-c 

mm® = i2o# 

[0134] HS8£IP:£0 2 0 tt^To CtDiRfe** 
6, <mfom 3 : @6©Xf 

[o i 3 5] fluoxRm*. iMLtcmi-msom 

^c7>^fc£^/tfe<Dr&£. H8»S^02 iKm 
To COSMOS**^ J»G**16 0W/mK*«» 
T£CCtt, 1 2 0 0 - COSS«-Ctt5 5»«T (»Sa# 

. 1 1 7 0*C©jg»-Cfi6 0|MS(T (A3£b# 
US) . 1 2 4 0 *C<Dm»X&3 5»«T (AtRcMK) 

[0136] »a«Kttfit^3&iasi/i^. »aao 

1 2 00-C 

^S9#M) 

[0138] H^m^S 2 2 tC^To C CD^fe^^ 

Y=-0. 3X+2 1 0 

1 1 5 0#r&6. 
[0 1 3 9 ] S i C2 OtcSaSIti^ 

«*a&42 2il/c^ aectt^W^JiL-C. 0. 0 
0 1wt°/o-0. lwt%0Ca, Ag, Cd v Zn, 
Au, Pd % In, Ga, Pt, Cr, Ge, Rh, S 
b. Ir, Co, As, Zr. Fe, Sn, Mn, P, 

[ 0 1 4 0 ] *fc. «fta««r**^?LJI«IS(*i L 
tSiC2 0W/* fttf^g^l OMPatlbO 
^TLKS&Bft-CAtiftiS i Al 
N, Si, N 4 , B, C^BeOiffllr^Ci^rt 
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4. * 
[0141] fcfc. £<DfHB«C{6S«^tt»tt. ±i*£> 

[0 142] 

[0 143] ttc. *«W(c^4g^«t4(Cj:ti^ - 10 

mums ztttx'zz. ua>k. &nwift&&^<D&m 

5 > * CCjfi^ 0 *f T 4 1 - h 2/ > * CD*S 

[0 144] *«B8«c«S«^tmccJ:ti«. 9 

[B i ] 3t^o»»«c«sa^«»ccr«sisn* t 

[0 2] 4s^lte©^StC^$1fi^»<D«ffi*^W0C 

[^3] s i coxa*. aaa> *a»w*assE* 

[05] 05 A(JiSffi^SOiEM^— S&&»rL"C7jrria 

[16] «aso»»«c«s«a*tt**-rn«^p * 

#0-C*£ a 

[H7] Si COM?, N i«>-D*<DW*L 

s i sa©**, ^sss, she*, msmm. 

mZ&MgEZ-tctZCDS i C/CuCDJSf&t^SLiCuCD 

[h 8 ] m i o»B««:#*saxg**-j-n»^o 
[09] »2©sBBWcc«5sais*^"rxe^P^*4o 
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^0T*&£. 

[010] »2<0HtS©JB»«c«4«a*tt«:««3li 

[011] ^2CDHie<D^«:^4S3^i* ; &^t-X^ 

[012)01 2 A tt^ ? + >ast^^T¥10T* 
0. HI 2 BttHl 2A«C*tt£A-A«±©WffiH-C 

[013] »2<C«tSO»iBc«*ttfi*j*«CflMSn 
S# * hyu^^OffiCD{N^^fP[IS«fiS0r*4. 
[H 1 4 ] ff*2 fl[>||«<0»»6c«4ieB#ttOK»««: 

[015] »2©^©»»ecffS«a*ffi©K»«* 

[016] »3©^©^»«c«4ttfi*tt«:fl6fflS^ 

[017] waccsafccwBiBuiasRa^ffi^^xs 
[018] (s i cccas-rssa**-**! 

[019] fg2C!>*g|0» (A i N«C^»^*^R*^n 

[02 0 ] »3<D3SRW (S i CfcS«TS£B!S:tt« 

[02 1] S&4(D3IRffil <«tt^lH«c»TS«[lE«*© 
[02 2] m5<C«K« (tR«fiSWBl«:»r4*e» 

1 0-b- hi/>* 2 0-S 

i C 

3 0-* 



44a- 



4 0. 6 6- -MikSS 
44b-»2l 
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FIG. 5A 
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